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Dq hodvwlf odujh glvsodfhphqw wklfn0vkhoo k|eulg �qlwh hohphqw lv prgl�hg wr
doorz iru wkh fdofxodwlrq ri ylvfrhodvwlf vwuhvvhv1 Lqwhuqdo vwudlq yduldeohv duh lq0
wurgxfhg dw wkh hohphqw*v vwuhvv qrghv dqg duh hpsor|hg wr frqvwuxfw d ylvfrxv
pdwhuldo prgho1 Iluvw rughu ruglqdu| gl�huhqwldo htxdwlrqv uhodwh wkh lqwhuqdo
vwudlq yduldeohv wr wkh fruuhvsrqglqj hodvwlf vwudlqv dw wkh vwuhvv qrghv1 Wkh
ylvfrxv vwuhvvhv duh frpsxwhg iurp wkh lqwhuqdo vwudlq yduldeohv xvlqj ylvfrxv
prgxol zklfk duh d iudfwlrq ri wkh hodvwlf prgxol1 Wkh hqhuj| glvvlsdwhg e| wkh
dfwlrq ri wkh ylvfrxv vwuhvvhv lv lqfoxghg lq wkh pl{hg yduldwlrqdo ixqfwlrqdo1
Qrqolqhdu txdvl0vwdwlf ylvfrxv htxloleulxp htxdwlrqv duh wkhq rewdlqhg1 Suhyl0
rxvo| ghyhorshg Wd|oru h{sdqvlrqv ri wkh htxloleulxp htxdwlrqv duh prgl�hg wr
lqfoxgh wkh ylvfrxv whupv1 D suhglfwru0fruuhfwru wlph pdufklqj vroxwlrq dojr0
ulwkp lv hpsor|hg wr vroyh wkh dojheudlf0gl�huhqwldo htxdwlrqv1 Wkh ylvfrxv vkhoo
hohphqw lv hpsor|hg wr qxphulfdoo| vlpxodwh d vwdlu0vwhs ordglqj dqg xqordglqj
ri dq dlufudiw wluh lq frqwdfw zlwk d iulfwlrqohvv vxuidfh1

ki) �Lh_t

Ylvfrhodvwlflw|/ K|eulg Hohphqwv/ Wluh Prghov

W?|hL_�U|�L?

Dlufudiw wluhv duh frpsrvlwh vwuxfwxuhv pdqxidfwxuhg zlwk ylvfrhodvwlf pdwhul0
dov vxfk dv fduerq eodfn �oohg uxeehu dqg q|orq frugv1 Zkhq ordghg/ wluhv
h{shulhqfh odujh gh�hfwlrqv dqg prghudwho| odujh vwudlqv ^5`1 Ilqlwh hohphqw
prghov ri wluhv w|slfdoo| hpsor| hlwkhu wzr0glphqvlrqdo wklfn vkhoo ru wkuhh0
glphqvlrqdo vrolg hohphqwv ^6/ 48`1 Hodvwlf �qlwh hohphqw vkhoo prghov iru wluhv
kdyh ehhq xvhg wr suhglfw wkh vkdsh ri wluh irrwsulqwv dv d ixqfwlrq ri ordg0
lqj ^43/ 46/ 47/ 4;/ 4</ 53`1 Hodvwlf prghov gr qrw lqfoxgh wkh ylvfrhodvwlf qdwxuh
ri wkh wluh zklfk fdq kdyh d vljql�fdqw h�hfw rq ordg0glvsodfhphqw fxuyhv1 Lq
wklv sdshu wkh txdvl0vwdwlf ylvfrhodvwlf ordglqj dqg xqordglqj ri dq dlufudiw wluh
lv qxphulfdoo| vlpxodwhg1 Dq h{shulphqwdo h�ruw lv uhsruwhg hovhzkhuh ^44`1

Lq vhyhudo suhylrxv sdshuv ylvfrhodvwlf frqvwlwxwlyh prghov kdyh ehhq xwlol}hg
wr ghwhuplqh wkh g|qdplf ghirupdwlrqv ri wluhv1 Wkh iroorzlqj uhihuhqfhv duh
surylghg dv d vwduwlqj srlqw iru uhdghuv lqwhuhvwhg lq rewdlqlqj ghwdlov derxw
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rwkhu ylvfrhodvwlf �qlwh hohphqw prghov iru wluhv1 Sdgrydq/ hw do1 ^</ 45/ 49`
shuiruphg dq h{whqvlyh vwxg| lq zklfk d �qlwh hohphqw dojrulwkp zdv ghyhorshg
iru uroolqj wluhv1 Sdgrydq*v prgho lqfoxghg wkh h�hfwv ri odujh ghirupdwlrqv dqg
frqwdfw1 Lw dovr hpsor|hg iudfwlrqdo ghulydwlyhv wr prgho wkh ylvfrhodvwlf h�hfwv1
Wkh wluh prghov pdgh e| Rghq hw do1 ^6/ 48` dovr lqfoxghg wkh h�hfwv ri odujh
ghirupdwlrqv dqg frqwdfw1 Krzhyhu/ Rghq*v prgho hpsor|hg wkh klvwru| lqwhjudo
irupxodwlrq iru wkh ylvfrhodvwlf h�hfwv1

Lq wklv sdshu/ lqwhuqdo vwudlq yduldeohv duh hpsor|hg wr frqyhuw dq hodv0
wlf k|eulg vkhoo hohphqw ^47` lqwr d ylvfrxv pl{hg vkhoo hohphqw1 Wkh prgho
lv ghyhorshg dv iroorzv1 Lqwhuqdo vwudlq yduldeohv duh lqwurgxfhg dw wkh vwuhvv
qrghv ri wkh pl{hg hohphqw1 Iluvw rughu gl�huhqwldo htxdwlrqv uhodwh wkh lqwhu0
qdo yduldeohv wr wkh sk|vlfdo vwudlq yduldeohv1 Wkh htxdwlrqv uhsuhvhqw d Pd{zhoo
vrolg ^7/ 8/ 9/ :/ 54`1 Ylvfrxv vwuhvvhv duh ghwhuplqhg iurp wkh lqwhuqdo vwudlqv
e| xvlqj pdwhuldo sdudphwhuv uhihuuhg wr dv ylvfrxv prgxol1 Dq h{suhvvlrq iru
wkh hqhuj| glvvlsdwhg gxulqj ghirupdwlrq lv frpsxwhg iurp wkh ylvfrxv vwuhvvhv1
Wklv lv dffrpsolvkhg e| hpsor|lqj wkh �qlwh hohphqw lqwhusrodwlrqv wkdw duh
xvhg wr frpsxwh wkh vwuhvvhv iurp wkh vwudlqv lq wkh hodvwlf yhuvlrq ri wkh vkhoo
hohphqw1 Wkh glvvlsdwlrq hqhuj| ixqfwlrqdo lv dgghg wr wkh pl{hg yduldwlrqdo
vwdwhphqw iru wkh hodvwlf sureohp1 Qrqolqhdu dojheudlf htxloleulxp htxdwlrqv
duh ghwhuplqhg dqg duh qxphulfdoo| vroyhg/ vlpxowdqhrxvo|/ zlwk wkh lqwhuqdo
yduldeoh gl�huhqwldo htxdwlrqv1 Wkh qxphulfdo suhglfwru0fruuhfwru vroxwlrq sur0
fhgxuh hpsor|v wkh Qhzwrq0Udskvrq phwkrg iru wkh qrqolqhdu dojheudlf htxd0
wlrqv dqg wkh wudsh}rlgdo phwkrg iru wkh gl�huhqwldo htxdwlrqv1 Wkh wdqjhqw
pdwul{ uhtxluhg lq wkh Qhzwrq0Udskvrq vfkhph lv d prgl�hg yhuvlrq ri wkh
suhylrxvo| ghwhuplqhg ^47/ 4;/ 4</ 53` wdqjhqw pdwul{ iru wkh qrqolqhdu hodvwlf
sureohp1

Dw wkh hqg ri wkh sdshu/ wkh ylvfrxv vkhoo hohphqw lv hpsor|hg lq d frpsx0
wdwlrqdo vlpxodwlrq ri d vwdlu0vwhs ordglqj dqg xqordglqj ri dq dlufudiw wluh1
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Dq hodvwlf vkhoo hohphqw fdsdeoh ri prgholqj jhrphwulfdoo| qrqolqhdu ghirupd0
wlrqv ri wklfn odplqdwhg frpsrvlwhv zdv ghyhorshg e| Qrru/ hw do1 ^43/ 46/
47/ 4;/ 4</ 53` Iljxuh 41 vkrzv wkh sk|vlfdo yduldeohv hpsor|hg wr ghvfuleh wkh
hqhuj| lq wkh ghiruphg vkhoo1 Wkh hodvwlf �qlwh hohphqw kdv qlqh glvsodfhphqw
qrghv zlwk �yh yduldeohv dw hdfk qrgh/ dqg irxu vwuhvv qrghv zlwk hljkw ydul0
deohv dw hdfk qrgh/ vhh Iljxuh 51 Wkh frqvwlwxwlyh prgho ^4;/ 4</ 53` lq wkh vkhoo
jhqhudol}hg frruglqdwhv lv deeuhyldwhg dv

i�j @ ^F`i�j +4,

zkhuh i�j @ +Qv>Q�>Qv�>Pv>P�>Pv�>Tv>T�,
W lv d yhfwru ri vwuhvv yduldeohv/

i�j @ +Qv>Q� >Qv� >Pv>P�>Pv�> Tv> T�,
W
lv d yhfwru ri wkh Vdqghuv0Exgldqvn|

qrqolqhdu vwudlqv^4/ 4:`/ dqg ^F` lv d pdwul{ ri hodvwlf vwl�qhvv frqvwdqwv1 Wkh
hodvwlf hohphqw hpsor|v wkh Khoolqjhu0Uhvlqhu pl{hg yduldwlrqdo sulqflsoh zklfk
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lv frqvwuxfwhg dv iroorzv1 Wkh frpsohphqwdu| irup ri wkh hqhuj| lv lqwhjudwhg
ryhu wkh yroxph ri wkh vkhoo dqg wkh wrwdo zrun grqh e| h{whuqdo irufhv lv vxe0
wudfwhg1 Wklv uhvxowv lq �KU zklfk lv h{suhvvhg dv iroorzv1
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Iljxuh 41 Vkhoo glvsodfhphqw dqg irufh yduldeohv1

Qh{w/ wkh hqhuj| ixqfwlrqdo/ �KU/ lv glvfuhwl}hg e| wkh �qlwh hohphqw phwkrg
^47`1 Dw wkh hohphqw ohyho/ wkh glvsodfhphqwv dqg vwuhvv uhvxowdqwv duh dssur{0
lpdwhg e| hpsor|lqj lqwhusrodwlrq ixqfwlrqv zlwk wkh qrgdo ydoxhv vkrzq lq
Iljxuh 51 Wkh Vdqghuv0Exgldqvn| qrqolqhdu vwudlqv duh frpsxwhg dqg vxevwl0
wxwhg lqwr Htxdwlrq +5, deryh1 Diwhu wkh yroxph lqwhjudwlrq lv shuiruphg iru
dq hohphqw/ wkh Khoolqjhu0Uhvlqhu yduldwlrqdo h{suhvvlrq lv jlyhq lq vkruw0kdqg
qrwdwlrq dv iroorzv1
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qekrW k eIl qekr / Z @ ie{jW iesj @ iesjW ie{j / ie{j
dqg ie%j duh yhfwruv frqwdlqlqj wkh hohphqw*v qrgdo glvsodfhphqwv dqg vwudlqv/

ikj lv dq hohphqw ohyho yhfwru/
keVo{l dqg kfPqo{{

l
duh rshudwruv wkdw surgxfh

wkh olqhdu dqg qrqolqhdu frqwulexwlrqv wr ie%j iurp wkh qrgdo glvsodfhphqwv/
k eI l
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lv dq hohphqw ohyho �h{lelolw| pdwul{/ dqg iesj uhsuhvhqwv wkh frqvlvwhqw dssolhg
ordg yhfwru1

Lqwhuqdo vwudlq yduldeohv duh hpsor|hg khuhlq wr prgli| wkh deryh irupxodwlrq
pdnlqj lw dssolfdeoh wr d Pd{zhoo w|sh ylvfrhodvwlf pdwhuldo ^9/ :`1 Lqwurgxfh/
lq yhfwru irup/ lqwhuqdo vwudlq �hogv/ i%myj / dqg pdwulfhv ri ylvfrxv vwl�qhvv
frqvwdqwv/ ^Fmy` / zlwklq wkh hohphqw1 Wkh ylvfrxv vwuhvv yhfwru dw d srlqw lq
wkh hohphqw lv frpsxwhg dv iroorzv1
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Iljxuh 51 Vkhoo hohphqw glvsodfhphqw dqg vwuhvv yduldeohv1

Wkh wrwdo ydoxh ri wkh vwuhvv yhfwru/ hodvwlf soxv ylvfrxv/ dw d srlqw lv i�wj @
i�j . i�yj 1 Qh{w/ iroorzlqj wkh frpsxwdwlrq ri wkh hodvwlf srwhqwldo/ Y / lq
Htxdwlrq +6,/ wkh hqhuj| glvvlsdwhg e| wkh ylvfrxv vwuhvvhv/ T / wkurxjkrxw wkh
hohphqw lv frpsxwhg dv iroorzv1
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zkhuh
qfkyr lv dq hohphqw ohyho yhfwru1 Wkh pl{hg yduldwlrqdo ixqfwlrqdo iru wkh

ylvfrxv hohphqw/ �how>y
KU / lv jlyhq e|
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Wkh prgho lv frpsohwhg e| uhodwlqj wkh udwh ri fkdqjh ri wkh lqwhuqdo vwudlq
yduldeohv wr wkh sk|vlfdo vwudlq yduldeohv1 Khuh zh hpsor| d vlpsoh irup ri
wkh Pd{zhoo vrolg wkhru| e| uhtxlulqj wkh iroorzlqj gl�huhqwldo htxdwlrqv wr eh
vdwlv�hg ^9/ :/ 7`1

g ie%myj
gw

.
ie%myj
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gw

+:,

Htxdwlrqv +7, dqg +:, ghwhuplqh wkh ylvfrxv vwuhvvhv iru d wlph ghshqghqw gh0
irupdwlrq ri wkh hohphqw/ ie{ +w,j 1 Qrwh/ dq dgydqwdjh ri wklv dojrulwkp lv wkdw
d ydulhw| ri ylvfrhodvwlf prghov fdq eh hpsor|hg e| vlpso| fkdqjlqj Htxdwlrq
+:,1

Dw hdfk lqvwdqw ri wlph/ wkh hohphqw htxloleulxp htxdwlrqv duh jlyhq e| wkh
�uvw yduldwlrq ri / Htxdwlrq +9,1 Wkh htxloleulxp htxdwlrqv duhq
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zkhuh
keVol dqg kfPqo{

l
duh wkh ghulydwlyhv ri wkh rshudwruv

keVo{l dqg kfPqo{{

l
zlwk uhvshfw wr wkh hohphqw glvsodfhphqw yduldeohv/ ie{j 1 Htxdwlrqv +;, dqg +<,
duh dvvhpeohg e| vwdqgdug phwkrgv wr rewdlq wkh joredo htxloleulxp htxdwlrqv1
Wkh joredo htxdwlrqv duh wkhq vroyhg vlpxowdqhrxvo| zlwk Htxdwlrq +:, +iru doo
hohphqwv1,

Wkh Wd|oru h{sdqvlrq ri Htxdwlrqv +;, dqg +<, surgxfhv wkh hohphqw*v wdq0
jhqw pdwul{1 Wkh uhvxowlqj hohphqw ohyho Qhzwrq0Udskvrq htxdwlrqv iru wkh

lqfuhphqwv ri wkh yduldeohv �ie{j dqg �
qekr duh jlyhq ehorz1
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l
lv wkh vhfrqg ghulydwlyh ri wkh rshudwru

kfPqo{{

l
zlwk uhvshfw wr

wkh qrgdo glvsodfhphqwv1 Htxdwlrqv +43, duh dvvhpeohg iru doo hohphqwv dqg
vroyhg wr surylgh hvwlpdwhv ri wkh yduldeohv lqfuhphqwv dfurvv d wlph vwhs1 Wkh
qhz hodvwlf vwudlqv dw wkh hqg ri wkh wlph vwhs duh frpsxwhg dw doo vwuhvv qrghv1
Wkh lqwhuqdo vwudlq yduldeohv duh wkhq hvwlpdwhg dw wkh hqg ri wkh wlph vwhs e|
hpsor|lqj wkh wudsh}rlgdo phwkrg wr Htxdwlrq +:,1 Qh{w/ joredo htxloleulxp lv
fkhfnhg1 Li htxloleulxp lv qrw vdwlv�hg wkh surfhvv lv uhshdwhg1 Zkhq htxloleulxp
lv vdwlv�hg wkh uhtxluhg rxwsxw lv frpsxwhg dqg wkh wlph lv dgydqfhg1
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Wkh dlufudiw wluh prghohg ehorz lv d 65 { ;1;/ w|sh YLL/ eldv0so| Vkxwwoh qrvh0
jhdu wluh zklfk kdv d 530so| udwhg fdufdvv dqg d pd{lpxp vshhg udwlqj ri 54:
nqrwv ^44/ 4;/ 4</ 53`1 Wkh wuhdg sdwwhuq frqvlvwv ri wkuhh flufxpihuhqwldo jurryhv
dqg wkh udwhg lq�dwlrq suhvvxuh lv 653 svl1

Wkh ghwdlov ri wkh wluh*v hodvwlf pdwhuldo prgho duh ghvfulehg e| Wdqqhu ^4;`1
Wkh wluh lv d frug0uxeehu frpsrvlwh dqg zdv wuhdwhg dv d odplqdwhg pdwhuldo1 Lw
zdv glylghg lqwr vhyhq uhjlrqv lq wkh gluhfwlrq ri wkh phulgldq +iurp wkh fhqwhu
ri wkh wuhdg uhjlrq wr wkh ulp1, Wluh wklfnqhvv/ surshuwlhv ri wkh solhv/ hwf1
zhuh phdvxuhg dqg wdexodwhg1 Hodvwlf frqvwdqwv zhuh frpsxwhg e| wkh odz ri
pl{wxuhv wr rewdlq olqhdu ruwkrwurslf vwuhvv0vwudlq frqvwlwxwlyh prghov iru hdfk
od|hu1 Wkhvh surshuwlhv zhuh wudqviruphg wr wkh vkhoo frruglqdwh v|vwhp dqg
lqwhjudwhg wkurxjk wkh wklfnqhvv ri wkh vkhoo hohphqwv1

Wkh ylvfrxv pdwhuldo prgho hpsor|hg zdv ghwhuplqhg e| ohdvw0vtxduh �wwlqj
wluh ordg0uhod{dwlrq gdwd ^;` wr d Surq| vhulhv ri wkh irup

iy +w, @

3C 6[
m@4

�m h
�w
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4D iy +3, +44,

zkhuh iy +w, lv wkh uhod{lqj frpsrqhqw ri wkh ordg/ iy +3, lv wkh lqlwldo ordg/
� my duh wkh frqvwdqwv lq Htxdwlrqv +:,/ dqg �m duh idfwruv ri wkh surgxfwv
^Fmy` i%myj vr wkdw Htxdwlrq +7, ehfrphv

i�yj @
q[

m@4

�m ^F` i%myj +45,

Wkh ydoxhv ri wkh frqvwdqwv irxqg e| Mrkqvrq hw do1 ^;` dqg xvhg khuh duh

i+�m > � m,j
6

m@4
@ i+3=34;69> 43, > +3=34963> 433, > +3=36983> 4333,j1

Wkh wluh*v �qlwh hohphqw phvk dqg d vnhwfk ri wkh iulfwlrqohvv ordglqj sodwirup
duh vkrzq lq Iljxuh 61 Wkh phvk lv vlplodu wr wkh %Prgho 4% phvk hpsor|hg
e| Wdqqhu ^4;`1 Wkh hodvwlf prgho kdv 873 hohphqwv dqg 5;/898 ghjuhhv ri
iuhhgrp +qrw lqfoxglqj wkh Odjudqjh pxowlsolhuv xvhg iru srlqwv wkdw frph lqwr
frqwdfw1, Dq dgglwlrqdo 436/9;3 lqwhuqdo yduldeohv zhuh dgghg wr surjudp wkh
vroxwlrq dojrulwkp iru wkh pdwhuldo prgho ghvfulehg deryh1 Frpsxwhg hodvwlf
dqg ylvfrhodvwlf ordg0glvsodfhphqw fxuyhv/ rewdlqhg e| hqiruflqj d vwdlu0vwhs wluh
ulp glvsodfhphqw duh vkrzq lq Iljxuh 71 Wkh �qlwh hohphqw ordg0glvsodfhphqw
k|vwhuhvlv orrs lv vkrzq lq Iljxuh 81

�L?U*�_�?} +i4@h!t

Dq dojrulwkp iru frqyhuwlqj hodvwlf vwuxfwxudo hohphqwv edvhg rq wkh Khoolqjhu0
Uhvlqhu pl{hg yduldwlrqdo sulqflsoh wr ylvfrhodvwlf vwuxfwxudo hohphqwv zdv suh0
vhqwhg1 Wkh wkluwhhq qrgh odujh glvsodfhphqw wklfn0vkhoo hohphqw ghulyhg e|
Qrru dqg Kduwoh| ^47` zdv hpsor|hg wr ghvfuleh wkh dojrulwkp1 D �qlwh hohphqw
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wluh prgho edvhg rq wklv vkhoo hohphqw/ dqg xvhg e| Wdqqhu ^4;/ 4</ 53` wr dqdo|}h
wluh irrwsulqwv/ zdv prgl�hg vr wkdw wkh wluh pdwhuldo zrxog uhsuhvhqw d Pd{zhoo
vrolg1 D vwdlu0vwhs wluh ordglqj dqg xqordglqj zdv qxphulfdoo| vlpxodwhg1 Wkh
qhz frpsxwdwlrqdo dojrulwkp ixqfwlrqhg vxffhvvixoo|1

Iljxuh 61 Wluh �qlwh hohphqw prgho1

Iljxuh 71 Frpsxwhg ylvfrxv dqg hodvwlf wluh ordgv1

:
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Wkh dxwkru zrxog olnh wr wkdqn Pv1 Mhdqqh P1 Shwhuv ri wkh Fhqwhu iru Dg0
ydqfhg Frpsxwdwlrqdo Whfkqrorj|/ Xqlyhuvlw| ri Ylujlqld/ QDVD Odqjoh| Uh0
vhdufk Fhqwhu iru dvvlvwlqj zlwk wkh prgl�fdwlrqv ri wkh �qlwh hohphqw frgh1
Dovr/ wkh dxwkru lv judwhixo wr wkh Xqlwhg Vwdwhv Dup| Uhvhdufk Vwdqgdugl}d0
wlrq Jurxs/ Hxursh iru vxssruwlqj klv sduwlflsdwlrq lq PDIHODS<< dqg wr wkh
Dup| Uhvhdufk Oderudwru| dw wkh QDVD Odqjoh| Uhvhdufk Fhqwhu iru vxssruw0
lqj wklv uhvhdufk1

Iljxuh 81 Ilqlwh hohphqw k|vwhuhvlv fxuyh1

+iuihi?Uit

^4` E1 Exgldqvn| +4<9;,1 Qrwhv rq Qrqolqhdu Vkhoo Wkhru|1 M1 Dsso1 Phfk1/
Yro1 68/ Qr1 5= 6<6~7341

^5` V1 N1 Fodun +4<;4,/ Phfkdqlfv ri Sqhxpdwlf Wluhv1 XV Jryhuqphqw Sulqw0
lqj R�fh/ 7:8~8731

^6` O1 R1 Iduld/ M1 P1 Edvv/ dqg M1 W1 Rghq +4<;<,1 D Wkuhh0Glphqvlrqdo
Uroolqj Frqwdfw Prgho iru d Uhlqirufhg Uxeehu Wluh1 Wluh Vflhqfh dqg
Whfkqrorj|/ WVWFD/ Yro1 4:/ Qr1 6= 54:~5661

^7` D1 U1 Mrkqvrq +4<<<,1 Prgholqj Ylvfrhodvwlf Pdwhuldov Xvlqj Lqwhuqdo Ydul0
deohv1 Wkh Vkrfn dqg Yleudwlrq Gljhvw/ Yro1 64/ Qr1 5= <4~4331

^8` D1 U1 Mrkqvrq dqg U1 J1 Vwdfhu +4<<6,1 Uxeehu ylvfrhodvwlflw| xvlqj wkh
sk|vlfdoo| frqvwudlqhg v|vwhp*v vwuhwfkhv dv lqwhuqdo yduldeohv1 DFV/ Uxeehu
Fkhplvwu| dqg Whfkqrorj|/ Yro1 99/ Qr1 7= 89:~8::1

;



^9` D1 U1 Mrkqvrq dqg D1 Whvvohu +4<<:,1 D Ylvfrhodvwlf Kljkhu0Rughu Ehdp
Ilqlwh Hohphqw1 Wkh Pdwkhpdwlfv ri Ilqlwh Hohphqwv dqg Dssolfdwlrqv/
Kljkoljkwv 4<<9/ Hg1 M1 U1 Zklwhpdq/ Zloh|/ Fklfkhvwhu/ 666~6781

^:` D1 U1 Mrkqvrq/ D1 Whvvohu/ dqg P1 O1 Gdpedfk +4<<:,1 G|qdplfv ri Wklfn
Ylvfrhodvwlf Ehdpv1 DVPH M1 Hqjqj dqg Pdwov Whfk/ Yro1 44<= 5:6~5:;1

^;` D1 U1 Mrkqvrq/ M1 D1 Wdqqhu/ dqg D1 M1 Pdvrq +4<<<,1 Txdvl0Vwdwlf Ylv0
frhodvwlf Ilqlwh Hohphqw Prgho ri dq Dlufudiw Wluh1 QDVD2WP04<<<0
53<4741

^<` U1 Nhqqhg| dqg M1 Sdgrydq +4<;:,1 Ilqlwh Hohphqw Dqdo|vlv ri Vwhdg| dqg
Wudqvlhqwo| Prylqj2Uroolqj Qrqolqhdu Ylvfrhodvwlf Vwuxfwxuh 0 LL/ Vkhoo dqg
Wkuhh Glphqvlrqdo Vlpxodwlrqv1 Frpsxwhuv dqg Vwuxfwxuhv/ Yro1 5:/ Qr1 5=
58<~5:61

^43` N1 R1 Nlp/ M1 D1 Wdqqhu/ D1 N1 Qrru/ dqg P1 S1 Urehuwvrq +4<<4,1 Frpsx0
wdwlrqdo Phwkrgv iru Iulfwlrqohvv Frqwdfw zlwk Dssolfdwlrq wr Vsdfh Vkxwwoh
Ruelwru Qrvh0Jhdu Wluhv/ 1 QDVD2WS04<<4063:61

^44` D1 M1 Pdvrq/ M1 D1 Wdqqhu/ dqg D1 U1 Mrkqvrq +4<<:,1 Txdvl0Vwdwlf Ylv0
frhodvwlflw| Ordglqj Phdvxuhphqwv ri dq Dlufudiw Wluh1 QDVD2WP04<<:0
7::</ DUO2WU047351

^45` \1 Qdndmlpd dqg M1 Sdgrydq +4<;:,1 Ilqlwh Hohphqw Dqdo|vlv ri Vwhdg|
dqg Wudqvlhqwo| Prylqj2Uroolqj Qrqolqhdu Ylvfrhodvwlf Vwuxfwxuh 0 LLL/ Lp0
sdfw2Frqwdfw Vlpxodwlrqv1 Frpsxwhuv dqg Vwuxfwxuhv/ Yro1 5:/ Qr1 5= 5:8~
5;91

^46` D1 N1 Qrru/ F1 P1 Dqghuvrq/ dqg M1 D1 Wdqqhu +4<;:,1 H{sorlwlqj V|pph0
wulhv lq wkh Prgholqj dqg Dqdo|vlv ri Wluhv1 QDVD2WS04<;:0597<1

^47` D1 N1 Qrru dqg V1 M1 Kduwoh| +4<::,1 Qrqolqhdu Vkhoo Dqdo|vlv yld Pl{hg
Lvrsdudphwulf Hohphqwv1 Frpsxwhuv dqg Vwuxfwxuhv/ Yro1 := 948~9591

^48` M1 W1 Rghq/ W1 O1 Olq/ dqg M1 P1 Edvv +4<;;,1 D Ilqlwh Hohphqw Dqdo|vlv ri
wkh Jhqhudo Uroolqj Frqwdfw Sureohp iru d Ylvfrhodvwlf Uxeehu F|olqghu1
Wluh Vflhqfh dqg Whfkqrorj|/ WVWFD/ Yro1 49/ Qr1 4= 4;~761

^49` M1 Sdgrydq +4<;:,1 Ilqlwh Hohphqw Dqdo|vlv ri Vwhdg| dqg Wudqvlhqwo|
Prylqj2Uroolqj Qrqolqhdu Ylvfrhodvwlf Vwuxfwxuh 0 L Wkhru|1 Frpsxwhuv
dqg Vwuxfwxuhv/ Yro1 5:/ Qr1 5= 57<~58:1

^4:` M1 O1 Vdqghuv +4<96,1 Qrqolqhdu Wkhrulhv iru Wklq Vkhoov1 T1 Dsso1 Pdwk1/
Yro1 541/ Qr1 4= 54~691

^4;` M1 D1 Wdqqhu +4<<9,1 Frpsxwdwlrqdo Phwkrgv iru Iulfwlrqdo Frqwdfw zlwk
Dssolfdwlrq wr wkh Vsdfh Vkxwwoh Ruelwhu Qrvh0Jhdu Wluh/ Frpsdulvrqv ri
H{shulphqwdo Phdvxuhphqwv dqg Dqdo|wlfdo Suhglfwlrqv1 QDVD2WS04<<90
68:61

<



^4<` M1 D1 Wdqqhu +4<<9,1 Frpsxwdwlrqdo Phwkrgv iru Iulfwlrqdo Frqwdfw zlwk
Dssolfdwlrq wr wkh Vsdfh Vkxwwoh Ruelwhu Qrvh0Jhdu Wluh/ Ghyhorsphqw ri
Iulfwlrqdo Frqwdfw Dojrulwkp1 QDVD2WS04<<9068:71

^53` M1 D1 Wdqqhu/ Y1 M1 Pduwlqvrq/ dqg P1 S1 Urelqvrq +4<<7,1 Vwdwlf Iulfwlrqdo
Frqwdfw ri wkh Vsdfh Vkxwwoh Qrvh0Jhdu Wluh1 Wluh Vflhqfh dqg Whfkqrorj|/
WVWFD/ Yro1 55/ Qr1 7= 575~5:51

^54` L1 P1 Zdug +4<;6,1 Phfkdqlfdo Surshuwlhv ri Vrolg Sro|phuv/ Zloh| dqg
Vrqv1

43


